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NOTES 

The  Water  Supply  Outlook  for  Southern  and  Central  Alberta  is  produced 
monthly  from  March  to  August  of  each  year. 

The  River  Forecast  Centre  and  the  Survey  Branch  of  Alberta  Environment 
acknowledge  the  assistance  of  Environment  Canada  (the  Atmospheric 
Environment  Service  and  Water  Survey  of  Canada)  in  providing  precipitation 
and  streamflow  data  for  this  report. 

Any  streamflow  hydrographs  and  natural  flow  data  presented  in  this 
report  are  based  on  tentative  hydrometric  records  which  are  subject  to 
revi  sion. 

The  snow  survey  data  presented  in  Appendix  A  and  the  real-time 
precipitation  data  presented  in  Appendix  B  are  also  preliminary  data  which 
are  subject  to  revision. 


Units  of  Measure 


Parameter 

Snow  Depth 
Water  Equivalent 
Elevation 
Streamf 1 ow 
Vol ume 


Units  of  Measure 
(metric) 

centimetres 

mil  1 i metres 
metres 

cubic  metres  per  second 
cubic  metres 


Conversion  to 
Imperial  Units 

2.54  cm  =  1  inch 

25.4  mm  =  1  inch 

1  m  =  3.28  feet 

1  mVs  =  35.3  cfs 

1  X  10^  m3  =  811  acre-feet 
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Summary 

As  of  March  1,  the  water  supply  outlook  for  southern  and  central  Alberta 
for  the  summer  of  1986  ranges  from  slightly  below  average  streamflow  volume  for 
the  Oldman  and  Milk  River  basins  to  average  volume  for  the  Bow  and  North 
Saskatchewan  River  basins  and  slightly  above  average  volume  for  the  Red  Deer 
River  basin. 


Weather  Conditions  during  the  Autumn  of  1985 

The  autumn  of  1985  was  extremely  wet  throughout  most  of  southern  and 
central  Alberta.  Some  areas  received  three  times  as  much  precipitation  during 
September  and  October  as  would  normally  be  expected.  A  map  of  precipitation  for 
this  period  for  the  entire  province  is  presented  as  Figure  1.  A  map  of 
precipitation  for  southern  Alberta  is  presented  as  Figure  2. 

In  mid-September,  a  major  storm  centred  near  Calgary  created  extra- 
ordinarily high  streamflow  conditions  for  the  time  of  year  throughout  the  Bow 
and  Oldman  River  basins.  The  high  flow  conditions  were  of  great  benefit  in 
replenishing  storage  in  some  of  the  irrigation  reservoirs  in  the  Oldman  basin. 

Much  of  the  precipitation  during  this  period  fell  as  snow.  The  mountain 
snowpack  accumulation  for  1985/86  was  generally  above  average  at  the  end  of 
October. 


Weather  Conditions  during  the  Winter  of  1985/86 

The  weather  turned  extremely  cold  in  early  November.  This  month  was  one  of 
the  coldest  on  record  for  many  locations.  The  arrival  of  the  cold  coincided 
with  the  beginning  of  a  dry  trend  which  persisted  until  mid-February.  In 
mid-December,  the  weather  pattern  shifted  from  cold  and  dry  to  warm  and  dry. 
The  month  of  January  was  extremely  mild,  one  of  the  warmest  Januarys  on  record 
for  most  locations.  By  the  end  of  January,  very  little  snow  remained  in  the 
plains  areas  of  southern  Alberta,  and  the  plains  snowpack  in  central  Alberta  had 
also  been  largely  depleted  by  the  warm  weather. 

In  the  middle  of  February,  winter  returned  in  dramatic  fashion  with  a  major 
snowstorm  which  affected  all  areas  south  of  Red  Deer.  The  area  of  heaviest 
snowfall  was  in  the  Pincher  Creek  vicinity.  Little  more  than  one  week  later,  a 
strong  warm  wind  blew  into  these  same  areas  and  rapidly  melted  the  new  snowpack. 
The  melting  was  so  rapid  as  to  create  flood  conditions  on  many  streams,  an 
extremely  unusual  situation  for  southern  Alberta  in  late  February.  The  flow  of 
the  Milk  River  at  this  time  reached  a  record  level.  The  breakup  of  the  winter 
river  ice  cover  on  may  streams,  and  subsequent  ice  jamming,  complicated  the 
situation  further.  At  the  same  time  as  floods  were  occurring  in  some  areas, 
spring  runoff  was  in  progress  throughout  much  of  southern  and  central  Alberta, 
several  weeks  ahead  of  the  normal  schedule  of  occurrence.  Colder  weather 
returned  during  the  first  week  of  March  and  brought  a  halt  to  the  melting 
process,  but  virtually  all  of  the  southern  plains  snowpack  had  been  melted  and 
very  little  of  the  central  plains  snowpack  remained. 

For  the  period  November  1,  1985  to  February  28,  1986,  precipitation  was 
generally  below  average  throughout  Alberta.  A  map  of  precipitation  for  this 
period  for  the  entire  province  is  presented  as  Figure  3.    In  southern  Alberta, 
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the  only  area  which  received  close  to  average  precipitation  for  the  November- 
February  period  was  along  the  east  slopes  of  the  Rocky  Mountains  from  High  River 
to  the  Montana  border,  and  this  was  primarily  the  result  of  the  mid-February 
storm.  A  map  of  precipitation  for  southern  Alberta  is  presented  as  Figure  4.  A 
map  of  mountain  snowpack  conditions  at  the  end  of  February  is  presented  as  Figure 
5. 


Water  Supply  Volume  Forecasts  for  the  Summer  of  1986 

As  of  March  1,  natural  streamflow  volumes  for  the  period  May  to  September 
1986  are  expected  to  be  close  to  average.  The  volume  forecasts  as  a  percent  of 
average  for  various  key  locations  are  presented  in  the  table  below.  The  1985 
actual  volume  figures  are  also  provided  for  comparison. 


Location 

May  to  September  1986 
Natural  Streamflow 
Volume  Forecast 
%  of  average 

Actual  Natural 
Streamflow  Volume 
May-September  1985 
%  of  average 

Milk  River  at  Milk  River 

80 

21 

Oldman  River  at  Lethbridge 

85 

63 

Bow  River  at  Calgary 

106 

71 

Red  Deer  River  at  Red  Deer 

120 

57 

North  Saskatchewan  River 
at  Edmonton 

95 

72 

Spring  and  summer  precipitation  will  greatly  affect  the  summer  water  supply 
in  southern  and  central  Alberta.  Accordingly,  the  streamflow  volume  forecasts 
will  be  updated  monthly  until  mid-summer. 

A  detailed  account  of  the  streamflow  volume  forecasts  for  the  summer  of 
1986  for  the  major  streams  of  southern  and  central  Alberta  is  presented  as  Table 
1.  More  detailed  descriptions  of  the  water  supply  conditions  are  presented  in 
the  individual  river  basin  sections  which  follow,  beginning  on  page  15. 


Water  Storage  Situation 

As  of  March  1,  almost  all  of  the  major  storage  facilities  were  at  normal 
levels  for  the  time  of  year.  The  wet  weather  of  last  autumn  did  much  to  improve 
storage  conditions  in  the  Oldman  River  basin.  The  Eastern  Irrigation  District 
intends  to  begin  its  diversion  from  the  Bow  River  at  the  Bassano  Dam  in 
mid-April  to  bring  Lake  Newell  and  the  Crawling  Valley  Reservoir  up  to  normal 
operating  levels  prior  to  the  irrigation  season. 

A  detailed  account  of  the  water  storage  situation  on  March  1,  1986  is 
presented  in  Table  2. 
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Snow  Survey  Data  and  Monthly  Precipitation  Data 

Alberta  Environment  conducts  routine  snow  surveys  in  the  headwaters  of  the 
South  and  North  Saskatchewan  Rivers  each  winter  and  spring  to  monitor  snowpack 
conditions  for  water  supply  and  flood  forecasting.  The  snow  survey  data  for 
1985/86  are  presented  in  Appendix  A  of  this  report.  Data  from  the  snow  pillows 
(snowpack  measuring  sensors)  operated  by  the  Department  are  presented 
graphically  in  Appendix  A.  Also  provided  are  a  map  and  index  of  the  mountain 
area  snow  course  network. 

Alberta  Environment  operates  a  network  of  40  automatic  climate  stations  in 
the  headwaters  of  the  South  Saskatchewan  River  Basin  to  provide  data  for  flood 
and  water  supply  forecasting.  Monthly  precipitation  totals  since  November  1985 
for  these  stations  are  provided  in  Appendix  B.  A  map  showing  the  station 
locations  is  also  provided. 
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FIGURE  2 
PRECIPITATION 
SOUTHERN  ALBERTA 
SEPT.  1  to  OCT.  31,  1985 
AS  A  PERCENT  OF  AVERAGE 
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FIGURE  k 
PRECIPITATION 
SOUTHERN  ALBERTA 
NOV.  1,  1985  to  FEB.  28,  1986 
AS  A  PERCENT  OF  AVERAGE 
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FIGURE  5 

MOUNTAIN  SNOWPACK  CONDITIONS  -  MARCH  1,  1986 
AS  A  PERCENT  OF  AVERAGE 
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WATER  SUPPLY  OUTLOOK  FOR  SOUTHERN  AND  CENTRAL  ALBERTA 


TABLE  1 

WATER  SUPPLY  OUTLOOK  AS  OF  MARCH  1,  1986 
(Natural  Flow) 


MILK  RIVER  BASIN 
Milk  River  (Apri 1 -September) 

OLDMAN  RIVER  BASIN 

St.  Mary  River 

Belly  River 

Waterton  River 

Oldman  River  near  Brocket 

Oldman  River  near  Lethbridge 

BOW  RIVER  BASIN 

Bow  River  at  Banff 
Bow  River  at  Calgary 
Elbow  River 
Highwood  River 
Lake  Minnewanka  Inflow 
Spray  Lake  Inflow 
Kananaskis  River 


RED  DEER  RIVER  BASIN 

Gleniffer  Lake  Inflow 

Red  Deer  River  at  Red  Deer 

NORTH  SASKATCHEWAN  RIVER  BASIN 

Lake  Abraham  Inflow 

Brazeau  Reservoir  Inflow 

N.  Saskatchewan  R.  at  Edmonton 


Volume  Forecast 


6    3  ^'^ 
10    m    *  Average 


77 


690 
220 
550 

890 
2,500 


1,000 
2,400 
210 
690 
210 
310 
400 


1,000 
1,300 


2,100 
1,300 
5,200 


80 


95 
88 
88 
80 
85 


95 
106 
104 
110 
95 
98 
99 


125 
120 


99 
95 


Probable 
Range 
%  of 
Average 

40  -  120 


70  -  115 
70  -  110 
70  -  110 


55 
55 


100 
100 


1985 
Actual 

%  of 
Average 

21 


81 
82 
79 
54 
63 


85 

-  105 

76 

90 

-  120 

71 

85 

-  120 

66 

90 

-  130 

49 

85 

-  105 

55 

90 

-  110 

75 

85 

-  110 

68 

90 

-  150 

50 

90 

-  150 

57 

90 

-  110 

83 

80 

-  120 

78 

80 

-  110 

72 

NOTES:  Volume  forecasts  are  based  on  spring  snow  surveys,  winter  and  spring 
precipitation  data,  and  the  trend  of  natural  flow  in  recent  months. 

Forecasts  indicate  natural  seasonal  (May-Sept,  unless  indicated  otherwise) 
runoff  expected;  actual  streamflow  conditions  may  vary  throughout  the  season 
as  a  result  of  the  effects  of  streamflow  diversion  and  reservoir  storage. 

There  is  a  50%  chance  that  the  actual  natural  flow  for  the  season  will 
fall  within  the  probable  range  given;  there  is  a  25%  chance  that  the  actual 
flow  will  be  less  than  the  lower  bound  of  the  probable  range  given. 


*  10    m    =  1,000  dam    =  811  acre-feet  =  409  cfs-days 
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WATER  SUPPLY  OUTLOOK  FOR  SOUTHERN  AND  CENTRAL  ALBERTA 
TABLE  2 

MAJOR  WATER  STORAGE  RESERVOIRS  IN  ALBERTA 


Status  as  of  MARCH  1,  1986 


OLDMAN  RIVER  BASIN 
Keho  Lake 


LIVE 
STORAGE 


(loV; 


45 


PERCENT 
OF  MAXIMUM 
LIVE  STORAGE 


95 


REMARKS 


Normal 


LIVE 
STORAGE 
Mar.  1,  1985 

(loV) 


Waterton  Reservoir 
St.  Mary  Reservoir 
Ridge  Reservoir 
Chin  Reservoir 

TOTAL 


63 
307 

96 
189 


655 


55 
83 
75 
90 
"80 


Normal 
Normal 
Normal 
Normal 
Normal 


33 
168 

97 
194 


492 


BOW  RIVER  BASIN 

Lake  Minnewanka 
Spray  Lake 

Upper  Kananaskis  Lake 
Lower  Kananaskis  Lake 
TOTAL 


77 
124 
33 
51 
285 


34 
47 
26 
80 


Below  Normal 

Normal 

Normal 

Normal 

Normal 


76 
116 
23 
39 
254 


Lake  McGregor 
Travers  Reservoir 
TOTAL 


322 
76 
398 


100 
72 
"9T 


Normal 
Normal 
Normal 


318 
73 
391 


Lake  Newell  127 
Crawling  Valley  Reservoir  39 
TOTAL  166 


72 
35 
"37 


Below  Normal 
★ 

Below  Normal 


146 

0 

146 


RED  DEER  RIVER  BASIN 
Gleniffer  Lake 


125 


61 


Normal 


108 


NORTH  SASKATCHEWAN  RIVER  BASIN 

Lake  Abraham  572 

Brazeau  Reservoir  125 

TOTAL  697 


41 
26 


Normal 
Normal 
Normal 


494 
139 


633 


,6  3 


1^        NOTES:    10    m    =  811  acre-feet  =  409  cfs-days 

*  Crawling  Valley  Reservoir  was  brought  into  use  for  the  first  time  in  1985 
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SPECIAL  AREAS  * 


Weather  Conditions  during  the  Autumn  of  1985  and  the  Winter  of  1985/86 

Precipitation  in  September  and  October  of  1985  was  close  to  average  for  most 
areas.    Snowfall  between  the  beginning  of  November  and  the  end  of  February  was 
well  below  average.    November  was  extremely  cold  but,  in  mid-December,  the  weather 
turned  warm,  remaining  that  way  throughout  January.    By  the  end  of  January,  there 
was  practically  no  snow  cover  throughout  the  Special  Areas. 

In  mid-February,  the  storm  which  affected  southern  Alberta  so  greatly  also 
dropped  some  snow  in  the  Special  Areas  but  a  week  later,  the  same  weather 
conditions  which  created  flooding  in  parts  of  the  south  melted  this  snow  and 
produced  spring  runoff  several  weeks  in  advance  of  the  usual  time. 

Several  graphs  showing  precipitation  accumulation  since  the  beginning  of 
November  for  a  number  of  climate  stations  in  the  vicinity  of  the  Special  Areas  are 
presented  as  Figure  6. 


Water  Supply  Outlook 

As  of  March  1,  spring  runoff  had  peaked  throughout  most  of  the  Special  Areas 
and  was  generally  below  average  in  terms  of  the  volume  of  runoff  generated.  The 
runoff  occurred  much  earlier  than  normal,  leaving  the  possibility  that  a  second 
period  of  spring  runoff  might  occur  if  significant  snowstorms  were  to  happen  in 
March  or  Apri 1 . 


*  NOTE:  The  Special  Areas  are  located  in  southeastern  Alberta.  They  are  bounded 
approximated  by  the  Saskatchewan  border  on  the  east,  the  Red  Deer  River 
on  the  south"',  Drumheller  on  the  west,  and  Coronation  on  the  north. 
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MILK  RIVER  BASIN  1985 


Weather  Conditions  during  the  Autumn  of  1985  and  the  Winter  of  1985/86 

The  autumn  of  1985  was  extremely  wet  in  the  basin.  Precipitation  amounts 
for  September  and  October  were  two  and  a  half  times  the  normal  at  the  Del  Bonita 
climate  station,  and  three  and  a  half  times  the  normal  at  the  Canada  Department 
of  Agriculture  research  station  at  Onefour  (Manyberries  CDA). 

November  was  extremely  cold.  Temperatures  moderated  in  mid-December  and 
became  much  warmer  than  normal  throughout  January.  A  trend  of  dry  weather  began 
in  November  and  persisted  until  mid-February.  By  the  end  of  January,  very 
little  snow  remained  in  the  basin. 

In  mid-February,  a  major  storm  dropped  heavy  snowfall  throughout  most  of 
southern  Alberta  including  the  Milk  River  basin.  About  a  week  later,  a  second 
storm  occurred  with  dramatic  results.  The  second  storm  did  not  give  much 
precipitation  to  the  basin  but  it  was  accompanied  by  very  strong  warm  winds 
which  melted  the  fresh  snowpack  from  the  first  storm.  The  melting  occurred  so 
rapidly  that  the  runoff  from  the  new  snow  produced  record  high  streamflow  levels 
in  the  Milk  River. 

At  the  same  time,  this  weather  system  melted  the  snow  in  the  Cypress  Hills, 
producing  spring  runoff  from  that  area  several  weeks  in  advance  of  the  normal 
time  of  runoff.  Most  of  the  streams  originating  in  the  Cypress  Hills  reached 
peak  levels  before  the  end  of  February.  Peak  flow  rates  and  the  volume  of 
runoff  generated  were  much  above  average  . 

Graphs  of  precipitation  accumulation  for  the  period  November  1,  1985  to 
February  28,  1986  for  the  climate  stations  at  Del  Bonita  and  Manyberries  CDA  are 
presented  as  Figure  7. 


Streamflow  Conditions 

As  of  March  1,  the  Milk  River  and  its  tributaries,  including  Lodge  Creek  in 
the  Cypress  Hills,  were  receding  after  reaching  extremely  high  levels  during  the 
last  week  of  February.  The  peak  level  in  the  Milk  River  at  the  Town  of  Milk 
River  was  the  highest  in  87  years  of  record. 


Water  Supply  Volume  1986 

Much  of  the  natural  streamflow  volume  in  the  basin  is  produced  during  the 
spring  runoff  period.  By  the  end  of  February,  spring  runoff  was  over  in 
virtually  all  parts  of  the  basin.  It  is  possible,  however,  that  snowfalls  could 
occur  in  March  or  April  which  would  result  in  a  second  round  of  spring  runoff. 

Assuming  that  spring  and  summer  precipitation  is  close  to  average  in  the 
basin,  it  is  expected  that  the  natural  streamflow  volume  of  the  Milk  River  for 
the  April  to  September  period  will  be  about  80  percent  of  average  in  1986.  A 
more  detailed  presentation  of  this  forecast  is  made  in  Table  1. 

Most  of  the  flow  in  the  Milk  River  during  the  summer  months  normally  comes 
from  the  diversion  from  the  St.  Mary  River  in  Montana. 
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OLDMAN  RIVER  BASIN 


Weather  Conditions  during  the  Autumn  of  1985  and  the  Winter  of  1985/86 

Precipitation  was  much  above  average  in  September  and  October  of  1985. 
Most  areas  received  between  two  and  three  times  the  normal  precipitation  amount. 
A  major  storm  occurred  in  mid-September  which  created  high  streamflow  conditions 
in  many  of  the  mountain  and  foothills  streams.  River  levels  remained  at  above 
normal  levels  until  freeze-up  which  occurred  in  early  November. 

November  was  extremely  cold.  Lethbridge  experienced  the  coldest  November 
on  record.  Temperatures  did  not  moderate  until  mid-December.  At  the  same  time 
that  the  cold  weather  established  itself,  a  trend  of  dry  weather  began  and 
lasted  until  mid-February.  Warm  weather  took  over  in  mid-December,  persisting 
until  February.  January  was  one  of  the  warmest  Januarys  on  record  throughout 
the  basin.  By  the  end  of  the  month,  virtually  all  of  the  plains  area  snowpack 
had  been  depleted  by  the  mild  weather  and  the  mountain  snowpack  was  in  a  below 
average  condition. 

In  mid-February,  a  major  snowstorm  hit  the  basin,  accompanied  by  cold 
temperatures.  The  storm  deposited  30  to  60  centimetres  of  new  snow  along  the 
foothills  and  in  the  mountains.  One  week  later,  a  strong  warm  wind  invaded  the 
basin,  bringing  with  it  moist  tropical  air  from  the  Pacific  Ocean.  Under  the 
influence  of  this  wind,  the  new  snow  melted  rapidly.  Runoff  from  the  melting 
snow  created  extremely  high  streamflow  conditions  all  along  the  foothills  in  the 
basin.  Flooding  was  reported  in  the  Pincher  Creek  area  and  along  the  St.  Mary 
River.  The  high  streamflow  caused  the  break-up  of  the  winter  river  ice  cover, 
and  ice  jamming  which  then  occurred  complicated  the  situation  further. 

At  the  same  time  that  the  snow  at  the  lower  elevations  along  the  foothills 
was  melting,  heavy  snowfall  was  occurring  at  the  higher  elevations  in  the 
mountains.  Over  a  metre  of  snow  fell  at  some  locations.  The  combined  effect  of 
the  mid-February  storm  and  this  second  snowfall  was  a  tremendous  improvement  in 
the  mountain  snowpack  condition  as  compared  to  the  end  of  January.  February 
precipitation  amounts  were  two  to  three  times  the  normal  amount  in  most  areas. 

The  same  warm  weather  which  caused  some  flooding  along  the  foothills 
induced  spring  runoff  in  the  plains  areas  of  the  basin  several  weeks  in  advance 
of  the  normal  schedule.  By  the  end  of  February,  spring  runoff  had  peaked  in 
most  plains  areas. 

Graphs  of  precipitation  accumulation  for  several  key  stations  in  the  basin 
for  the  period  November  1985  to  February  1986  are  presented  in  Figure  8. 


Streamflow  Conditions 

At  the  end  of  February,  streamflow  conditions  throughout  the  basin  ranged 
from  above  normal  to  much  above  normal  as  a  result  of  the  rapid  melting  of  the 
snowpack  in  the  lower  foothills. 


Water  Supply  Volume  Forecasts  for  1986 

As  of  March  1,  natural  streamflow  volumes  for  the  period  May  to  September 
are  expected  to  be  slightly  below  average  in  1986.  The  forecasts  for  the  major 
rivers  in  the  basin  are  presented  in  the  table  which  follows  along  with  the 
actual  volumes  which  occurred  in  1985. 
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OLDMAN  RIVER  BASIN 


1986  Forecast 

1985  Actual 

May-September 

May-September 

Natural  Flow 

Natural  Flow 

Vol  urne 

V  0  1  urne 

%  of  average 

%  of  average 

St.  Mary  River 

95 

81 

Belly  River 

88 

82 

Waterton  River 

88 

79 

Oldman  River  near  Brocket 

80 

54 

Oldman  River  near  Lethbridge 

85 

63 

The  volume  forecasts  are  based  on  recent  snow  surveys  and  winter 
precipitation  data.  The  forecasts  assume  that  spring  and  summer  precipitation 
will  be  about  average  this  year.  If  spring  and  summer  precipitation  in  1986  is 
much  above  or  below  average,  the  actual  water  supply  volume  can  be  expected  to 
depart  from  the  forecast  accordingly. 

A  more  detailed  presentation  of  the  1986  water  supply  conditions  is  given 
in  Table  1. 


Water  Storage  Conditions 

As  of  March  1,  all  major  storage  reservoirs  are  at  normal  levels  for  the 
time  of  year.  A  detailed  account  of  the  storage  situation  on  March  1  is 
presented  in  Table  2. 
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BOW  RIVER  BASIN 


Weather  Conditions  during  the  Autumn  of  1985  and  the  Winter  of  1985/86 

Autumn  precipitation  was  above  average  throughout  the  basin,  particularly 
in  the  Highwood  River  area.  A  storm  in  mid-September  produced  the  highest  flow 
conditions  for  the  year  of  1985  on  both  the  Elbow  and  Highwood  Rivers. 

The  month  of  November  was  extremely  cold  and  marked  the  beginning  of  a 
trend  of  dry  weather  which  persisted  until  mid-February.  November  1985  was  the 
second  coldest  November  on  record  at  both  Banff  and  Calgary.  December  1985  was 
the  second  driest  December  on  record  at  Banff. 

A  trend  of  warm  weather  became  established  in  mid-December.  This  trend 
persisted  until  early  February.  January  was  another  record-setting  month  with 
Banff  experiencing  its  warmest  January  on  record.  As  a  result  of  the  warm 
weather  in  January  and  much  below  average  snowfall  from  mid-November  to  the  end 
of  January,  virtually  all  of  the  snow  had  disappeared  in  the  plains  areas  of  the 
basin  by  the  end  of  January.  The  mountain  snowpack  at  the  end  of  this  month  was 
below  average. 

In  mid-February,  a  major  storm  hit  the  basin,  considerably  improving 
snowpack  conditions  in  the  mountains  and  creating  a  new  snowcover  in  the  plains 
and  lower  foothills  areas.  About  a  week  later,  another  storm  system  hit  the 
basin,  riding  on  a  strong  warm  flow  of  moist  air  from  the  Pacific  Ocean.  This 
weather  system  dumped  large  amounts  of  snow  in  the  headwaters  of  the  basin  at 
the  same  time  that  it  was  rapidly  melting  the  snow  from  the  previous  storm  in 
the  plains  and  lower  foothills  areas.  The  rapid  melting  of  the  new  snow 
produced  high  streamflow  levels  in  some  areas,  particularly  in  the  Highwood 
River  basin.  There  was  a  danger  of  flooding  at  the  Town  of  High  River  because 
of  the  high  flow  in  the  Highwood  River  and  the  formation  of  an  ice  jam  in  the 
river  at  the  town.  Fortunately,  the  rate  of  streamflow  subsided  and  serious 
flooding  did  not  occur.  The  flow  from  the  Highwood  produced  high  streamflow 
in  the  Bow  River  as  well.  Work  was  temporarily  halted  on  the  reconstruction  of 
the  Bassano  Dam  while  the  flood  wave  passed. 

The  same  warm  weather  system  caused  spring  runoff  to  occur  in  the  plains 
areas  of  the  basin  during  the  last  week  of  February,  several  weeks  in  advance  of 
the  usual  time  of  occurrence.  Virtually  all  of  the  plains  area  snowpack  had 
again  been  depleted  by  the  end  of  February. 

Graphs  of  winter  precipitation  accumulation  from  November  1,  1985  to 
February  28,  1986  for  a  number  of  key  climate  stations  are  presented  as  Figure 
9. 


Streamflow  Conditions 

At  the  beginning  of  March,  streamflow  levels  were  generally  receding  after 
the  high  flow  levels  during  the  last  week  of  February. 


Water  Supply  Volume  Outlook  1986 

As  of  March  1,  the  water  supply  outlook  for  the  basin  for  the  May  to 
September  period  calls  for  close  to  average  streamflow  volume.  The  following 
table  presents  the  volume  forecasts  of  natural  streamflow  for  the  principal 
locations  and  tributaries.  The  actual  seasonal  volumes  for  1985  are  also 
presented  for  comparison. 
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BOW  RIVER  BASIN 


Station 


1986  Forecast 
May-September 
Natural  Flow 

Vol ume 
%  of  average 


May-September 
Natural  Flow 


Vol ume 
%  of  average 


1985  Actual 


Bow  River  at  Banff 
Bow  River  at  Calgary 
Elbow  River 
Highwood  River 
Lake  Minnewanka  Inflow 
Spray  Lake  Inflow 
Kananaskis  River 


95 
106 
104 
110 
95 
98 
99 


76 
71 
66 
49 
55 
75 
68 


The  forecasts  presented  above  assume  that  precipitation  during  the  spring 
and  summer  of  1986  will  be  close  to  average.  If  future  precipitation  patterns 
deviate  much  from  the  norm,  the  water  supply  outlook  can  be  expected  to  change 
as  well.  A  more  detailed  presentation  of  the  natural  flow  volume  forecasts  is 
given  in  Table  1. 


Water  Storage  Situation 

As  of  March  1,  storage  conditions  were  normal  for  most  of  the  reservoirs  in 
the  basin.  The  exceptions  were  Lake  Minnewanka  which  had  been  drawn  down  to 
very  low  levels  in  1985  to  provide  water  for  the  irrigation  districts,  and  Lake 
Newell  in  the  Eastern  Irrigation  District  which  could  not  be  refilled  in  the 
autumn  of  1985  because  reconstruction  of  the  Bassano  Dam  required  that  the 
diversion  from  the  Bow  River  be  shut  down  a  couple  of  weeks  earlier  than  normal. 

A  detailed  account  of  the  storage  situation  on  March  1,  1986  is  presented 
in  Table  2. 
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RED  DEER  RIVER  BASIN 

Weather  Conditions  during  the  Autumn  of  1985  and  the  Winter  of  1985/86 

Precipitation  during  September  and  October  was  much  above  average  in  the 
headwaters  of  the  basin.  November  was  extremely  cold.  The  weather  turned 
milder  in  mid-December  and  temperatures  were  much  above  average  in  January  when 
a  new  record  high  monthly  average  temperature  was  set  at  Red  Deer.  From 
mid-November  to  the  end  of  January,  precipitation  was  much  below  average 
throughout  the  basin.  By  the  end  of  January,  very  little  snow  remained  in  the 
plains  areas  of  the  basin  because  of  the  lack  of  winter  snowfall  and  the  warm 
weather  of  January. 

Spring  runoff  came  early  to  the  basin  in  1986.  The  same  warm  weather 
system  which  produced  heavy  snowfalls  in  the  headwaters  of  the  Oldman  and  Bow 
River  basins  and  snowmelt  flood  conditions  in  the  Milk,  Oldman  and  Highwood 
River  basins,  melted  most  of  the  remaining  plains  area  snowpack  during  the  last 
week  of  February.  Spring  runoff  volumes  and  river  levels  were  generally  below 
average. 

Graphs  of  precipitation  accumulation  for  the  climate  stations  at  Sundre, 
Red  Deer  and  Drumheller  for  the  winter  period,  November  1,  1985  to  February  28, 
1986  are  presented  in  Figure  10. 

Streamflow  Conditions 

At  the  beginning  of  March,  the  levels  of  the  plains  area  streams  were 
generally  receding  after  the  spring  runoff  period  in  the  last  week  of  February. 

Water  Supply  Volume  Outlook  1986 

As  of  March  1,  the  natural  streamflow  volume  of  the  Red  Deer  River  for  the 
period  May  to  September  1986  is  expected  to  be  slightly  above  average.  The 
table  below  shows  the  forecasts  for  the  basin  as  well  as  the  actual  seasonal 
natural  flow  volumes  in  1985. 


1986  Forecast 

1985  Actual 

May-September 

May-September 

Natural  Flow 

Natural  Flow 

Station 

Vol ume 

Vol ume 

%  of  average 

%  of  average 

Gleniffer  Lake  Inflow 

125 

50 

(Dickson  Dam) 

Red  Deer  River  at  Red  Deer 

120 

57 

The  summer  water  supply  in  the  Red  Deer  River  depends  greatly  on  spring  and 
summer  rainfall.  The  forecasts  above  assume  that  precipitation  over  the  next 
few  months  will  be  close  to  average.  If  precipitation  during  the  coming  spring 
and  summer  deviates  much  from  the  normal  condition,  water  supply  conditions  for 
the  summer  can  be  expected  to  change  accordingly.  A  more  detailed  presentation 
of  the  natural  flow  volume  forecasts  is  made  in  Table  1. 

Water  Storage  Situation 

On  March  1,  the  storage  level  in  Gleniffer  Lake  was  normal  for  the  time  of 
year.    A  more  detailed  account  of  the  situation  is  provided  in  Table  2. 
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NORTH  SASKATCHEWAN  RIVER  BASIN 


Weather  Conditions  during  the  Autumn  of  1985  and  the  Winter  of  1985/86 

Precipitation  was  above  average  throughout  most  of  the  basin  in  September 
and  October  of  1985. 

A  period  of  extreme  cold  became  established  in  early  November  and  persisted 
until  mid-December.  January  was  a  month  of  much  above  average  temperatures,  and 
some  of  the  existing  plains  area  snowpack  was  depleted  during  the  month  as  a 
resul t. 

Also  in  early  November,  a  trend  of  below  average  precipitation  became 
established  which  persisted  until  the  end  of  February.  Winter  precipitation 
from  the  beginning  of  November  to  the  end  of  February  was  only  60  to  80  percent 
of  average  in  the  basin. 

Warm  weather  during  the  last  week  of  February  caused  the  beginning  of 
spring  runoff  in  the  plains  areas  much  earlier  than  normal.  A  return  to  more 
seasonal  temperatures  in  early  March  brought  a  halt  to  the  process  but  very 
little  snow  remained  by  that  time. 

The  mountain  snowpack  condition  at  the  end  of  February  was  slightly  above 
average,  however,  due  to  the  early  heavy  snows  of  September  and  October. 

Graphs  of  precipitation  accumulation  for  several  key  climate  stations  for 
the  period  from  November  1,  1985  to  February  28,  1986  are  presented  as  Figure 
11. 


Streamflow  Conditions 

The  streams  in  the  North  Saskatchewan  River  basin  were  not  as  greatly 
affected  by  the  weather  extremes  of  February  as  were  the  rivers  further  south. 
Some  spring  runoff  occurred  during  the  last  week  of  February  but  river  levels 
did  not  reach  high  levels  as  a  result. 


Water  Supply  Volume  Forecast 

As  of  March  1,  natural  streamflow  volumes  for  the  May  to  September  period 
are  expected  to  be  close  to  average  for  the  North  Saskatchewan  River  and  its 
major  tributaries.  The  table  which  follows  presents  the  1986  forecast  volumes 
as  well  as  the  1985  actual  volumes. 


Station 

1986  Forecast 

1985  Actual 

May-September 

May-September 

Natural  Flow 

Natural  Flow 

Volume 

Vol ume 

%  of  average 

1o  of  average 

North  Saskatchewan  River 

98 

83 

at  Bighorn  Dam 

Brazeau  River  at  Brazeau  Dam 

99 

78 

North  Saskatchewan  River 

95 

72 

at  Edmonton 

/dibcria 

ENVIRONMENT 


page  23 


i 


NORTH  SASKATCHEWAN  RIVER  BASIN 


These  forecasts  assume  that  precipitation  for  the  coining  spring  and  summer 
will  be  close  to  normal.  If  future  precipitation  patterns  deviate  to  any  great 
extent  from  normal  conditions,  water  supply  conditions  can  be  expected  to  change 
accordingly.  A  more  detailed  account  of  the  natural  flow  forecasts  is  presented 
in  Table  1. 


Water  Storage  Situation 

On  March  1,  storage  conditions  in  Lake  Abraham  and  the  Brazeau  Reservoir 
were  about  average  for  the  time  of  year.  A  detailed  account  of  the  storage 
situation  is  given  in  Table  2. 
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ALBERTA  ENVIRONMENT 
MOUNTAIN  SNOW  SURVEY  DATA 
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ALBERTA  SNOW  COURSE  DATA 
MOUNTAIN  AREA 


Date  Snow   Water  Equivalent  (mm)   Total 

of  Depth  Years 

Survey  (cm)  Prior  to  1  986  of 

STATION  NAME  (Mo-Day)  1986  1986       1985       Max.      Min.  Ave.  Record 


OLDMAN  RIVER  BASIN 


Akamina  Pass* 

01-28 

no  o  c 

94 

1 1  y 

259 

oco 
ooo 

Allison  Pass 

01-  28 

02-  27 

112 
1 51 

309 
478 

Gardiner 
Headwater* 

01-  28 

02-  26 

167 
1  96 

549 
boo 

Lee  Creek  D 

no  oc 

0  7 

1  on 

Lee  Creek  "E" 

02-26 

66 

211 

Lee  Creek  "F" 

02-26 

30 

114 

Lee  Creek  r 

no 

97 

1  U4 

Lee  Creek  "Q" 

02-26 

43 

142 

Racehorse  Creek* 

01-  28 

02-  27 

128 
157 

376 
511 

Westcastle  Bush 

01-  28 

02-  26 

62 
80 

157 
259 

BOW  RIVER  BASIN 

Bow  River 

01-  27 

02-  27 

77 
88 

165 
216 

Bow  Summit  (NEW) 

01-  30 

02-  26 

116 
168 

300 
404 

Chateau  Lawn 

01-  27 

02-  27 

81 
94 

183 
274 

Cuthead  Lake 

02-26 

174 

450 

414 

414 

191 

324 

6 

539 

539 

254 

420 

7 

312 

312 

193 

269 

5 

373 

566 

236 

386 

7 

584 

584 

371 

478 

3 

726 

726 

465 

596 

3 

196 

444 

56 

179 

13 

239 

267 

91 

183 

9 

170 

231 

76 

150 

11 

1  O  7 

137 

Job 

A  O 

4o 

10/ 

201 

320 

97 

169 

15 

315 

338 

188 

281 

4 

389 

447 

254 

363 

4 

320 

343 

160 

265 

5 

399 

429 

198 

339 

6 

139 

262 

79 

167 

20 

163 

386 

112 

202 

20 

236 

292 

178 

243 

7 

290 

368 

277 

320 

8 

175 

284 

122 

211 

18 

203 

401 

155 

256 

18 

267 

312 

249 

277 

5 

*   Snow  pillow  data  also  available  at  these  sites 
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ALBERTA  SNOW  COURSE  DATA 
MOUNTAIN  AREA 


Date  Snow   Water  Equivalent  (mm)  Total 

of  Depth  Years 

Survey  (cm)  Prior  to  1986  of 

STATION  NAME  (Mo-Day)  1986  1986       1985       Max.      Min.  Ave.  Record 


BOW  RIVER  BASIN 


Hi gnwooa  ousn 

u  1  -  to 

111 
1  1  1 

9ft9 

02-25 

156 

396 

Katnerine  uaKe 

1  oo 

Larch  Valley 

02-26 

176 

485 

Little  Elbow 

01-28 

100 

259 

oUllllll  1  u 

02-25 

138 

366 

Lost  Creek 

01-28 

139 

434 

\JC.  —  L  1 

1  7d 
1  / 1 

Mirror  Lake 

01-29 

96 

244 

09-97 

1  9R 

1  C.  D 

Mount  Odium  III 

02-25 

156 

470 

Mud  Lake 

01-28 

85 

201 

02-25 

112 

292 

Pipestone,  Upper 

01-29 

85 

185 

02-27 

100 

244 

Ptarmigan  Hut 

02-26 

164 

394 

Sunshine  Village* 

01-30 

155 

451 

02-28 

193 

602 

Tent  Ridge 

01-28 

92 

224 

02-25 

118 

300 

Three  Isle  Lake* 

01-28 

160 

485 

N/A 

N/A 

O  CO 

4oy 

1 6d 

0  7/1 

1  0 

1  c 

307 

439 

241 

335 

14 

O  7/1 

OO  1 

0  7/1 

0  0  7 

0 
0 

259 

399 

259 

343 

5 

221 

249 

122 

183 

8 

97Q 

97Q 

1  OO 

9An 

o 
o 

320 

320 

193 

257 

3 

OOO 

OOD 

979 
Lie. 

0t.y 

0 
0 

187 

348 

109 

215 

20 

1  OO 

4oo 

1  A9 

90 

307 

307 

307 

307 

2 

211 

236 

160 

205 

5 

292 

295 

163 

251 

5 

157 

279 

89 

165 

20 

201 

376 

107 

213 

20 

282 

564 

213 

338 

18 

322 

447 

317 

365 

9 

399 

770 

111 

486 

17 

226 

259 

163 

216 

6 

N/A 

300 

178 

257 

5 

363 

376 

358 

367 

5 

439 

531 

439 

468 

5 

*    Snow  pillow  data  also  available  at  these  sites 
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ALBERTA  SNOW  COURSE  DATA 
MOUNTAIN  AREA 


STATION  NAME 


Date  Snow 

of  Depth 

Survey  (cm) 

(Mo-Day)  1986 


Water  Equivalent  (mm) 


1986  1985 


Prior  to  1986 
Max.     Min.  Ave. 


Total 
Years 
of 

Record 


RED  DEER  RIVER  BASIN 


Gable  Mountain 

02-26 

89 

191 

119 

135 

119 

128 

5 

Limestone 
Mountain* 

01-  27 

02-  25 

41 

63 

99 
152 

86 
114 

86 
114 

62 
80 

77 
97 

4 
3 

McConnel  Creek 

02-26 

98 

231 

150 

185 

109 

143 

6 

Skoki  Mountain* 

02-26 

153 

378 

231 

287 

231 

271 

5 

NORTH  SASKATCHEWAN 

RIVER  BASIN 

Brown  Creek 

02-25 

37 

80 

78 

132 

36 

66 

10 

Golden  Eagle 

02-26 

212 

574 

378 

378 

378 

378 

2 

Job  Lake 

02-26 

83 

180 

109 

109 

109 

109 

2 

Nigel  Creek 

01-  30 

02-  26 

115 
170 

305 
404 

216 
284 

528 
655 

173 
185 

274 
354 

16 
15 

Watchman  Creek 

02-26 

171 

478 

378 

378 

378 

378 

2 

ATHABASCA  RIVER  BASIN 

Hinton 

02-24 

38 

69 

81 

122 

41 

75 

12 

Marmot-Jasper 

02-27 

95 

215 

187 

208 

115 

173 

7 

Nordegg 

02-25 

41 

86 

84 

90 

6 

53 

12 

Sunwapta  Fall  s 

01-  30 

02-  27 

61 
73 

122 
157 

124 
154 

183 
277 

84 
79 

131 
164 

16 
15 

*Snow  pillow  data  also  available  at  these  sites 
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ALBERTA  SNOW  COURSES  -  MOUNTAIN  AREA 


Station              Station                                                   Location  Elevation  Year 

Number  Name  Latitude  Longitude  (metres)  Established 

OLDMAN  RIVER  BASIN 


14Z07 

Akamina 

49002' 

114°03' 

1800 

1980 

13Z02 

Lee  Creek  Site  D 

49°01' 

113° 37' 

1660 

1971 

13Z03 

Lee  Creek  Site  E 

49°01' 

113039, 

1675 

1971 

13Z0A- 

Lee  Creek  Site  F 

/  n  0  r\  0  1 

49  03 ' 

113029. 

1570 

1971 

13Z01 

Lee  Creek  Site  P 

49°02' 

113034. 

1525 

1971 

13Z07 

Lee  Creek  Site  Q 

49003. 

113° 36' 

1500 

1971 

14Z05 

Middle  Dryvood 

49°15' 

114°03' 

1570 

1963 

14Z01 

West  Castle,  Bush 

49019. 

114° 24' 

1520 

1967 

14Z10 

Gardiner  Headwaters 

49021. 

114° 01' 

1970 

1983 

14Z03 

Allison  Pass 

49044. 

114° 36' 

1980 

1963 

14Z08 

Racehorse  Creek 

49049. 

114°38' 

1920 

1938 

14Y09 

Wilkinson  Summit,  Bush 

50°12' 

114033. 

1980 

1963 

14Y08 

Wilkinson  Summit,  Open 

50°12' 

114033, 

1980 

1964 

BOW  RIVER 

BASIN 

14Y20 

Lost  Creek 

50°10' 

114°43' 

2160 

1983 

14Y07 

Mist  Creek 

50°31' 

114° 50' 

1790 

1965 

14Y21 

Mount  Odium  III 

50°29' 

114°55' 

2130 

1984 

14Y05 

Highwood  Summit,  Bush 

50'*36' 

114° 59' 

2210 

1963 

15Z25 

Three  Isle  Lake 

50°38' 

115°17' 

2160 

1981 

14Y18 

Little  Elbow  Summit 

50°42' 

114° 59' 

2225 

1979 

15Y24 

Tent  Ridge 

50°51' 

115°22' 

2025 

1981 

15Y21 

Mud  Lake 

50^47' 

115°19' 

1910 

1973 

15X03 

Sunshine  Village 

51°05' 

115°47' 

2230 

1967 

IjAU  / 

vjUtneaQ  LaKe 

CT  0  0  7  1 

J  J.     Z  / 

1 1  c;o/.  £  , 

■L±J  H-D 

1979 

16X14 

Larch  Valley 

51°19' 

116°13' 

2230 

1979 

16X01 

Bow  River 

51°25' 

116°11' 

1580 

1937 

16X08 

Chateau  Lawn 

51°25' 

116°13' 

1740 

1940 

16X06 

Mirror  Lake 

51°25' 

116° 14' 

2030 

1940 

16X02 

Pipestone,  Upper 

51°26' 

116°10' 

1615 

1937 

16X09 

Ptarmigan  Hut 

51°28' 

116°06' 

2190 

1967 

16X15 

Mount  Skoki 

51°32' 

116°03' 

2060 

1979 

16X16 

Katherine  Lake 

51°41' 

116°23' 

2380 

1980 

16X18 

Bow  Summit  II 

51°42' 

116°18' 

2080 

1979 

RED  DEER 

RIVER  BASIN 

16X17 

McConnell  Creek 

51°41' 

115°59' 

2130 

1981 

15X08 


Gable  Mountain 


51°  38 


115°45' 


2150 


1981 


NORTH  SASKATCHEWAN  RIVER  BASIN 


16X19 

Golden  Eagle 

51°49' 

116°56' 

2090 

1985 

Watchman  Creek 

17W02 

Nigel  Creek 

52°±1' 

117°05' 

1920 

1968 

15X09 

Limestone  Ridge 

51°54' 

115°26' 

1950 

1983 

16W01 

Nordegg 

52°24' 

116°08' 

1060 

1973 

16  WO  3 

Job  Lake 

52°49' 

116°47' 

2100 

1985 

17W04 

Southesk 

52°40' 

117°13' 

2200 

1986 

16  WO  2 

Brown  Creek 

52°46' 

116°26' 

1340 

1977 

ATHABASCA 

RIVER  BASIN 

17W01 

Sunwapta  Falls 

52033, 

117039, 

1400 

1968 

18  WO  2 

Marmot-Jasper 

52°43' 

118°05' 

1830 

1970 

17V01 

Hinton 

53032. 

117°57' 

1240 

1973 

ydlbcria 
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APPENDIX  B 


ALBERTA  ENVIRONMENT 
REAL-TIME  CLIMATE  STATION 
MONTHLY  PRECIPITATION  DATA 
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NOTES 


The  Water  Supply  Outlook  for  Southern  and  Central  Alberta  is  produced 
monthly  from  March  to  August  of  each  year. 

The  River  Forecast  Centre  and  the  Survey  Branch  of  Alberta  Environment 
acknowledge  the  assistance  of  Environment  Canada  (the  Atmospheric 
Environment  Service  and  Water  Survey  of  Canada)  in  providing  precipitation 
and  streamflow  data  for  this  report. 

Any  streamflow  hydrographs  and  natural  flow  data  presented  in  this 
report  are  based  on  tentative  hydrometric  records  which  are  subject  to 
revision. 

The  snow  survey  data  presented  in  Appendix  A  and  the  real-time 
precipitation  data  presented  in  Appendix  B  are  also  preliminary  data  which 
are  subject  to  revision. 


Units  of  Measure 


Parameter 


Units  of  Measure 
(metric) 


Conversion  to 
Imperial  Units 


Snow  Depth 


centimetres 


2.54  cm  =  1  inch 


Water  Equivalent 


millimetres 


25.4  mm  =  1  inch 


Elevation 


metres 


1  m  =  3.28  feet 


Vol ume 


Streamf 1 ow 


cubic  metres 


cubic  metres  per  second 


1  mVs  =  35.3  cfs 

1  X  10^  m3  =  811  acre-feet 
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APRIL  1986 

Summary 

As  of  April  1,  water  supply  from  the  major  rivers  of  southern  and  central 
Alberta  for  the  summer  of  1986  was  still  expected  to  range  from  slightly  below 
average  in  the  Oldman  and  Milk  River  basins  to  average  in  the  Bow  and  North 
Saskatchewan  River  basins  and  slightly  above  average  in  the  Red  Deer  River 
basin.  The  outlook  remained  similar  to  that  of  early  March  because 
precipitation  in  the  headwaters  of  the  various  river  basins  was  close  to  average 
for  the  month  of  March. 


Weather  Conditions  during  March  1986 

March  was  a  month  of  above  average  temperature  and  close  to  average 
precipitation  for  most  areas  in  southern  and  central  Alberta.  At  the  beginning 
of  the  month,  there  was  virtually  no  snow  remaining  in  the  plains  areas  because 
of  below  average  winter  snowfall  and  above  average  winter  temperatures.  Some 
snow  fell  during  the  month  but  this  new  snow  melted  soon  after  it  had  fallen. 
High  winds  were  experienced  in  the  south  which,  on  several  occasions,  resulted 
in  dust  storms  from  blowing  soil. 

A  map  of  precipitation  for  the  month  of  March  for  the  entire  province  is 
presented  as  Figure  1.  A  similar  map  for  southern  Alberta  is  given  as  Figure  2. 
Maps  of  winter  precipitation  for  the  period  November  1,  1985  to  March  31,  1986, 
for  the  province  and  for  the  southern  area  are  presented  as  Figures  3  and  4. 

Snow  surveys  in  the  mountain  headwaters  at  the  end  of  March  showed  the 
snowpack  to  be  slightly  above  average  for  the  North  Saskatchewan,  Red  Deer  and 
Bow  River  basins,  close  to  average  in  the  northern  half  of  the  Oldman  River 
basin,  and  below  average  in  the  southern  part  of  the  Oldman  River  basin.  A  map 
of  mountain  snowpack  conditions  at  the  end  of  March  is  given  as  Figure  5. 


Streamflow  Conditions 

At  the  beginning  of  March,  many  of  the  streams  in  southern  Alberta  were  at 
very  high  levels  because  of  an  unusual  runoff  from  snowmelt  during  the  last  week 
of  February.  These  streams  receded  quickly  during  the  first  half  of  the  month 
and  then  continued  to  recede  more  gradually  until  the  last  week  of  March.  In 
the  last  week  of  March,  temperatures  in  the  Oldman  River  basin  were  well  above 
average  causing  some  early  snowmelt  in  the  mountain  headwaters  which,  in  turn, 
caused  river  levels  in  that  area  of  the  province  to  rise  again.  At  the  end  of 
March,  streamflow  conditions  in  the  major  rivers  of  southern  and  central  Alberta 
ranged  from  average  to  above  average. 

Spring  snowmelt  occurred  in  the  plains  areas  much  earlier  than  usual  this 
year.  The  main  period  of  runoff  was  the  last  week  of  February,  several  weeks 
ahead  of  the  normal  time  of  occurrence.  Spring  runoff  volumes  were  above 
average  in  the  Milk,  St.  Mary,  Oldman  and  Highwood  River  areas  and  in  the 
Cypress  Hills  area.  Runoff  volumes  were  generally  below  average  throughout  the 
rest  of  southern  and  central  Alberta. 
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WATER  SUPPLY  OUTLOOK  FOR  SOUTHERN  AND  CENTRAL  ALBERTA 
APRIL  1986 

Water  Supply  Volume  Forecasts  for  the  Summer  of  1986 

In  early  April,  natural  streamflow  volumes  for  the  period  May  to  September 
1986  were  expected  to  be  close  to  average.  "Natural  streamflow  volume"  refers 
to  the  amount  of  water  which  would  flow  past  a  location  over  an  interval  of  time 
if  there  was  no  regulation  of  the  flow  upstream  of  that  location.  For  most 
locations  in  southern  and  central  Alberta,  the  flow  is  regulated  at  upstream 
locations  so  that  the  actual  flow  for  the  season  may  be  considerably  different 
from  the  natural  flow  condition.  Nevertheless,  the  forecast  of  natural  flow  is 
the  best  indicator  of  the  water  supply  outlook  for  the  coming  season. 

The  April  volume  forecasts  as  a  percent  of  average  for  various  key 
locations  are  presented  in  the  table  below.  The  March  forecasts  and  the  1985 
actual  volume  figures  are  also  provided  for  comparison. 


Volume 

Forecast 

Actual  Volume 

May-Sept  1986 

May-Sept  1985 

Natural 

Streamfl  ow 

Natural  Streamflow 

Location 

%  of 

average 

%  of  average 

APRIL 

MARCH 

Milk  River  at  Milk  River 

75 

80 

21 

Oldman  River  at  Lethbridge 

80 

85 

63 

Bow  River  at  Calgary 

100 

106 

71 

Red  Deer  River  at  Red  Deer 

110 

120 

57 

North  Saskatchewan  River 

92 

95 

72 

at  Edmonton 

The    April    forecasts  were 

reduced 

slightly  from 

the    March  forecasts 

primarily  because  of  some  early  melting  of  the  snowpack  in 

the  headwaters  areas 

in  March. 

Spring  and  summer  precipitation  greatly  affects  the  summer  water  supply  in 
southern  and  central  Alberta.  The  spring  forecasts  of  summer  water  supply 
usually  assume  that  precipitation  for  the  months  to  come  will  be  close  to 
average.  Differences  between  the  natural  flow  forecasts  and  the  actual  natural 
flow  conditions  are  usually  attributable  to  spring  and  summer  precipitation 
deviating  significantly  from  the  norm. 

A  detailed  account  of  the  April  streamflow  volume  forecasts  for  the  summer 
of  1986  for  the  major  streams  of  southern  and  central  Alberta  is  presented  as 
Table  1.  More  detailed  descriptions  of  the  water  supply  conditions  are 
presented  in  the  individual  river  basin  sections  which  follow. 


Water  Storage  Situation 

As  of  April  1,  almost  all  of  the  major  storage  facilities  were  at  normal 
levels  for  the  time  of  year.  A  detailed  account  of  the  water  storage  situation 
on  April  1,  1986  is  presented  in  Table  2. 
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WATER  SUPPLY  OUTLOOK  FOR  SOUTHERN  AND  CENTRAL  ALBERTA 
APRIL  1986 

Snow  Survey  Data  and  Monthly  Precipitation  Data 

Alberta  Environment  conducts  routine  snow  surveys  in  the  headwaters  of  the 
South  and  North  Saskatchewan  Rivers  each  winter  and  spring  to  monitor  snowpack 
conditions  for  water  supply  and  flood  forecasting.  The  snow  survey  data  for 
1985/86  are  presented  in  Appendix  A  of  this  report.  Data  from  the  snow  pillows 
(snowpack  measuring  sensors)  operated  by  the  Department  are  presented 
graphically  in  Appendix  A.  Also  provided  are  a  map  and  index  of  the  mountain 
area  snow  course  network. 

Alberta  Environment  operates  a  network  of  40  automatic  climate  stations  in 
the  headwaters  of  the  South  Saskatchewan  River  Basin  to  provide  data  for  flood 
and  water  supply  forecasting.  Monthly  precipitation  totals  since  November  1985 
for  these  stations  are  provided  in  Appendix  B.  A  map  showing  the  station 
locations  is  also  provided. 
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PRECIPITATION 
MARCH  1-31,  1986 
AS  A  PERCENT  OF  AVERAGE 
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FIGURE  2 
PRECIPITATION 
SOUTHERN  ALBERTA 
MARCH  1-31,  1986 
AS  A  PERCENT  OF  AVERAGE 
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FIGURE  4 
PRECIPITATION 
SOUTHERN  ALBERTA 
NOVEMBER  1,  1985  -  MARCH  31,  1986 
AS  A  PERCENT  OF  AVERAGE 
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WATER  SUPPLY  OUTLOOK  FOR  SOUTHERN  AND  CENTRAL  ALBERTA 


TABLE  1 

WATER  SUPPLY  OUTLOOK  AS  OF  APRIL  1,  1986 
(Natural  Flow) 


MILK  RIVER  BASIN 
Milk  River  (Apri 1 -September) 

OLDMAN  RIVER  BASIN 

St.  Mary  River 

Belly  River 

Waterton  River 

Oldman  River  near  Brocket 

Oldman  River  near  Lethbridge 

BOW  RIVER  BASIN 

Bow  River  at  Banff 
Bow  River  at  Calgary 
Elbow  River 
Highwood  River 
Lake  Minnewanka  Inflow 
Spray  Lake  Inflow 
Kananaskis  River 

RED  DEER  RIVER  BASIN 

Gleniffer  Lake  Inflow 

Red  Deer  River  at  Red  Deer 


Volume 

Forecast 

Probable 

1985 

Range 

Actual 

1  r>6        3  a. 

%  of 

°/ 

$  of 

%  of 

10    m  * 

Average 

Average 

Average 

72 

75 

40 

-  110 

21 

D  OU 

on 

65 

-  110 

Q  1 
O  i 

900 

C.\J\J 

65 

-  105 

Q9 
OC 

520 

83 

65 

-  105 

79 

830 

75 

50 

-  95 

54 

2,300 

80 

50 

-  95 

63 

1,100 

102 

90 

-  115 

76 

2,200 

100 

85 

-  120 

71 

220 

107 

85 

-  130 

66 

630 

100 

70 

-  130 

49 

210 

97 

90 

-  115 

55 

320 

100 

90 

-  115 

75 

390 

98 

90 

-  115 

68 

950 

115 

80 

-  140 

50 

1,200 

110 

80 

-  140 

57 

NORTH  SASKATCHEWAN  RIVER  BASIN 


Lake  Abraham  Inflow 

2,100 

98 

90 

-  110 

83 

Brazeau  Reservoir  Inflow 

1,300 

99 

80 

-  120 

78 

N.  Saskatchewan  R.  at  Edmonton 

5,000 

92 

75 

-  110 

72 

NOTES:  Volume  forecasts  are  based  on  spring  snow  surveys,  winter  and  spring 
precipitation  data,  and  the  trend  of  natural  flow  in  recent  months. 

Forecasts  indicate  natural  seasonal  (May-Sept,  unless  indicated  otherwise) 
runoff  expected;  actual  streamflow  conditions  may  vary  throughout  the  season 
as  a  result  of  the  effects  of  streamflow  diversion  and  reservoir  storage. 

There  is  a  50%  chance  that  the  actual  natural  flow  for  the  season  will 
fall  within  the  probable  range  given;  there  is  a  25%  chance  that  the  actual 
flow  will  be  less  than  the  lower  bound  of  the  probable  range  given. 

*  10^  m-^  =  1  ,000  dam^  =  811  acre-feet  =  409  cfs-days 
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WATER  SUPPLY  OUTLOOK  FOR  SOUTHERN  AND  CENTRAL  ALBERTA 
TABLE  2 

MAJOR  WATER  STORAGE  RESERVOIRS  IN  ALBERTA 
Status  as  of  APRIL  1,  1986 


OLDMAN  RIVER  BASIN 
Keho  Lake 


LIVE 
STORAGE 


(loV 


42 


PERCENT 
OF  MAXIMUM 
LIVE  STORAGE 


89 


REMARKS 


Normal 


LIVE 
STORAGE 
Apr.  1,  1985 

(loV) 


Waterton  Reservoir 
St.  Mary  Reservoir 
Ridge  Reservoir 
Chin  Reservoir 

TOTAL 


62 
304 
96 

189 


651 


54 
82 
75 
_90 

79 


Normal 
Normal 
Normal 
Normal 

Normal 


36 
176 

93 

179 


484 


BOW  RIVER  BASIN 

Lake  Minnewanka 
Spray  Lake 

Upper  Kananaskis  Lake 
Lower  Kananaskis  Lake 

TOTAL 


63 
90 

23 
35 


211 


28 
34 
18 
66_ 

31 


Below  Normal 

Normal 

Normal 

Above  Normal 
Normal 


73 
59 
23 
7 

162 


Lake  McGregor 
Travers  Reservoir 

TOTAL 


321 
77 

398 


100 
74 

93 


Normal 
Normal 

Normal 


318 
73 

391 


Lake  Newell 

Crawling  Valley  Reservoir 
TOTAL 


127 
39 

166 


72 
35 

57 


Below  Normal 
★ 

Below  Normal 


146 
0 

146 


RED  DEER  RIVER  BASIN 
Gleniffer  Lake 


132 


65 


Normal 


92 


NORTH  SASKATCHEWAN  RIVER  BASIN 

Lake  Abraham  401 
Brazeau  Reservoir  79 


TOTAL  480 


28 

ii 

25 


Normal 
Normal 

Normal 


311 
44 

355 


NOTES:    10^  m^  =  811  acre-feet  =  409  cfs-days 
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*  Crawling  Valley  Reservoir  began  operation 
for  the  first  time  in  1985. 
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SPECIAL  AREAS  * 


Weather  Conditions  during  March  1986 

Precipitation  in  March  was  slightly  above  average  throughout  the  Special 
Areas.    Temperatures  were  generally  much  above  average. 

Virtually  all  of  the  winter  snowpack  had  melted  by  the  beginning  of  March. 
Some  new  snow  fell  during  the  month  but  melted  quickly  after  each  snowfall. 

Several  graphs  showing  precipitation  accumulation  since  November  1,  1985  for 

a  number  of  climate  stations  in  the  vicinity  of  the  Special  Areas  are  presented  as 
Figure  6. 


Water  Supply  Outlook 

Spring  runoff  occurred  during  the  last  week  of  February,  several  weeks 
earlier  than  normal,  in  most  parts  of  the  Special  Areas.    Very  little  additional 
runoff  was  generated  by  the  snow  which  fell  in  March.    Spring  runoff  volumes  were 
generally  below  average  this  year. 


NOTE:  The  Special  Areas  are  located  in  southeastern  Alberta.  They  are  bounded 
approximately  by  the  Saskatchewan  border  on  the  east,  the  Red  Deer  River 
on  the  south,  Drumheller  on  the  west,  and  Coronation  on  the  north. 
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WATER  SUPPLY  OUTLOOK  FOR  SOUTHERN  AND  CENTRAL  ALBERTA 

WINTER  PRECIPITATION 
SPECIAL  AREAS 


FIGURE  6 
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MILK  RIVER  BASIN  1985 


Weather  Conditions  during  March  1986 

Precipitation  was  slightly  above  average  during  the  month  of  March.  A 
major  storm  dropped  a  large  amount  of  new  snow  on  the  basin  in  mid-March  but 
the  snow  melted  soon  after  with  the  return  of  warmer  weather.  Temperatures  were 
generally  much  above  average  during  the  month. 

Graphs  of  precipitation  accumulation  for  the  period  November  1,  1985  to 
March  31,  1986  for  the  climate  stations  at  Del  Bonita  and  Manyberries  CDA  are 
presented  as  Figure  7. 


Streamflow  Conditions 

At  the  beginning  of  March,  the  Milk  River  and  its  tributaries,  including 
Lodge  Creek  in  the  Cypress  Hills,  were  receding  after  reaching  extremely  high 
levels  during  the  last  week  of  February  because  of  the  rapid  melting  of  a  heavy 
snowfall  which  had  occurred  in  mid-February.  By  the  middle  of  March,  streams 
throughout  the  basin  were  back  to  moderate  levels.  The  melting  of  the  snow  from 
the  mid-month  snowstorm  increased  stream  levels  slightly  but  by  the  end  of  the 
month  the  streams  were  again  receding. 


Water  Supply  Volume  1986 

Most  of  the  natural  streamflow  volume  in  the  basin  is  usually  produced 
during  the  spring  runoff  period.  Normally,  this  runoff  period  occurs  in  late 
March  and  early  April.  This  year,  most  of  the  spring  runoff  occurred  in  the 
last  week  of  February  and  the  first  week  of  March.  The  volume  of  runoff 
generated  was  considerably  above  average  throughout  the  basin. 

As  of  April  1,  assuming  that  spring  and  summer  precipitation  is  close  to 
average  in  the  basin,  it  was  expected  that  the  natural  streamflow  volume  of  the 
Milk  River  for  the  April  to  September  period  would  be  about  75  percent  of 
average  in  1986.  A  more  detailed  presentation  of  this  forecast  is  made  in  Table 
1. 

Most  of  the  flow  in  the  Milk  River  during  the  summer  months  normally  comes 
from  the  diversion  from  the  St.  Mary  River  in  Montana. 
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OLDMAN  RIVER  BASIN 


Weather  Conditions  during  March  1986 

March  was  a  month  of  close  to  average  precipitation  and  much  above  average 
temperature.  Much  of  the  precipitation  which  occurred  fell  as  rain  because  of 
the  warm  temperatures,  however.  As  a  result,  the  mountain  snowpack  did  not 
increase  as  much  as  might  be  expected  during  the  month.  In  some  areas,  the 
amount  of  water  in  the  pack  actually  decreased  because  of  some  early  snowmelt 
associated  with  the  warm  weather. 

The  plains  area  snowpack  melted  during  the  last  week  of  February.  Some 
snow  fell  in  March,  but  it  melted  soon  after  it  fell  and  the  plains  areas  were 
free  of  snowcover  for  most  of  the  month.  At  the  end  of  March,  the  mountain 
snowpack  was  close  to  average  for  the  time  of  year  in  areas  north  of  the 
Crowsnest  Pass,  but  only  50  to  70  percent  of  average  in  areas  south  of  the  Pass. 

Graphs  of  precipitation  accumulation  for  several  key  stations  in  the  basin 
for  the  period  November  1985  to  March  1986  are  presented  in  Figure  8. 

Streamflow  Conditions 

At  the  end  of  February,  streamflow  conditions  throughout  the  basin  ranged 
from  above  normal  to  much  above  normal  as  a  result  of  the  rapid  melting  of  the 
snowpack  in  the  lower  foothills.  After  the  first  week  of  March,  river  levels 
generally  receded  rapidly  and  continued  to  do  so  until  the  last  week  of  the 
month  when  a  combination  of  rainfall  and  warm  weather  resulted  in  another  rapid 
rise  for  the  major  streams.  Streamflow  was  generally  above  average  throughout 
the  month  of  March. 

Water  Supply  Volume  Forecasts  for  1986 

The  April  1  forecasts  of  natural  streamflow  volumes  for  the  period  May  to 
September  were  reduced  from  the  March  forecasts  because  of  the  warm  weather  in 
March  and  its  effect  on  the  mountain  snowpack.  The  April  forecasts  for  the 
major  rivers  in  the  basin  are  presented  in  the  table  which  follows  along  with 
the  March  forecasts  and  the  actual  volumes  which  occurred  in  1985. 


Volume 

Forecast 

Actual  Volume 

May-Sept  1986 

May-Sept  1985 

Natural 

Streamflow 

Natural  Streamflow 

Location 

%  of 

average 

%  of  average 

APRIL 

MARCH 

St.  Mary  River 

90 

95 

81 

Belly  River 

83 

88 

82 

Waterton  River 

83 

88 

79 

Oldman  River  near 

Brocket 

75 

80 

54 

Oldman  River  near 

Lethbridge 

80 

85 

63 

These  volume  forecasts  are  based  on  the  latest  snow  surveys  and  winter 
precipitation  data.  The  forecasts  assume  that  spring  and  summer  precipitation 
will  be  close  to  average  in  the  months  to  come.  Should  spring  and  summer 
precipitation  in  1986  be  much  above  or  below  average,  the  actual  water  supply 
volume  would  be  expected  to  depart  from  the  forecast  accordingly. 

A  more  detailed  presentation  of  the  April  1986  water  supply  forecasts  is 
given  in  Table  1. 
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OLDMAN  RIVER  BASIN 

Water  Storage  Conditions 

As  of  April  1,  all  major  storage  reservoirs  were  at  normal  levels  for  the 
time  of  year.  A  detailed  account  of  the  storage  situation  on  April  1  is 
presented  in  Table  2. 
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BOW  RIVER  BASIN 


Weather  Conditions  during  March  1986 

Precipitation  during  March  was  generally  close  to  average  in  the  mountain 
areas  and  below  average  in  the  plains  areas.  Temperatures  were  well  above 
average  throughout  the  basin. 

The  plains  area  snowpack  had  generally  melted  by  the  end  of  the  first  week 
of  March.  Snowfalls  occurred  later  in  the  month  but  the  new  snow  melted  soon 
after  it  had  fallen.  The  mountain  snowpack  ranged  from  average  to  slightly 
above  average  at  the  end  of  March. 

Graphs  of  winter  precipitation  accumulation  for  a  number  of  key  climate 
stations  from  November  1,  1985  to  March  31,  1986  are  presented  as  Figure  9. 

Streamflow  Conditions 

At  the  beginning  of  March,  streamflow  levels  were  high  in  the  Highwood 
River  and  its  tributaries,  and  along  the  Bow  River  downstream  of  Calgary  as  a 
result  of  the  rapid  melting  of  snow  during  the  last  week  of  February.  The  Bow 
River  upstream  of  Calgary  was  not  much  affected  by  the  weather  system 
responsible  for  this  unusual  event.  During  the  first  half  of  March,  river 
levels  in  the  Highwood  remained  above  normal  but  were  receding  rapidly.  By 
mid-month,  the  flow  of  the  Highwood  was  back  within  the  normal  range. 
Streamflow  conditions  throughout  the  Bow  River  basin  were  generally  normal  at 
the  end  of  March. 

Water  Supply  Volume  Outlook  1986 

As  of  April  1,  the  water  supply  outlook  for  the  basin  for  the  May  to 
September  period  was  reduced  slightly  from  the  March  forecasts  but  still  called 
for  close  to  average  streamflow  volumes.  The  following  table  presents  the 
volume  forecasts  of  natural  streamflow  for  the  principal  locations  and 
tributaries.  The  March  forecasts  and  the  actual  seasonal  volumes  for  1985  are 
also  presented  for  comparison. 


Volume 

Forecast 

Actual  Volume 

May-Sept  1986 

May-Sept  1985 

Natural 

Streamflow 

Natural  Streamflow 

Location 

%  of 

average 

%  of  average 

APRIL 

MARCH 

Bow  River  at  Banff 

102 

95 

76 

Bow  River  at  Calgary 

100 

106 

71 

Elbow  River 

107 

104 

66 

Highwood  River 

100 

110 

49 

Lake  Minnewanka  Inflow 

97 

95 

55 

Spray  Lake  Inflow 

100 

98 

75 

Kananaskis  River 

98 

99 

68 

The  forecasts  assume 

that  precipitation 

during  the 

spring  and  summer  of 

1986  will  be  close  to  average.  If  future  precipitation  patterns  deviated  much 
from  the  norm,  the  water  supply  outlook  would  be  expected  to  change  as  well.  A 
more  detailed  presentation  of  the  natural  flow  volume  forecasts  is  given  in 
Table  1. 
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BOW  RIVER  BASIN 


Water  Storage  Situation 

As  of  April  1,  storage  conditions  were  normal  for  most  of  the  reservoirs  in 
the  basin.  The  exceptions  were  Lake  Minnewanka,  which  had  been  drawn  down  to 
very  low  levels  in  1985  to  provide  water  for  the  irrigation  districts,  and  Lake 
Newell  in  the  Eastern  Irrigation  District,  which  could  not  be  refilled  in  the 
autumn  of  1985  because  reconstruction  of  the  Bassano  Dam  required  that  the 
diversion  from  the  Bow  River  be  shut  down  a  couple  of  weeks  earlier  than  normal. 
The  E.I.D.  planned  to  begin  diverting  water  into  Lake  Newell  in  mid-April  in 
order  to  fill  the  reservoir  prior  to  the  irrigation  season. 

A  detailed  account  of  the  storage  situation  on  April  1,  1986  is  presented 
in  Table  2. 
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RED  DEER  RIVER  BASIN 


Weather  Conditions  during  March  1986 

Precipitation  during  March  ranged  from  slightly  below  average  in  the 
mountain  headwaters  to  slightly  above  average  in  the  plains  areas.  Temperatures 
were  generally  much  above  average. 

Most  of  the  snow  in  the  plains  areas  had  melted  by  the  end  of  the  first 
week  of  March.  Some  new  snow  fell  during  the  month  but  melted  soon  after  it  had 
fallen.  At  the  end  of  March,  the  mountain  snowpack  was  slightly  above  average 
for  the  time  of  year. 

Graphs  of  precipitation  accumulation  for  the  climate  stations  at  Sundre, 
Red  Deer  and  Drumheller  for  the  winter  period  of  November  1,  1985  to  March  31, 
1986  are  presented  in  Figure  10. 

Streamflow  Conditions 

Spring  runoff  in  the  plains  areas  was  generally  below  average.  Most  of  the 
runoff  came  in  the  last  week  of  February  and  the  first  week  of  March,  several 
weeks  earlier  than  normal.  River  conditions  were  generally  close  to  normal 
throughout  the  basin  in  March. 

Water  Supply  Volume  Outlook  1986 

The  April  1  forecast  of  natural  streamflow  volume  for  the  Red  Deer  River 
for  the  period  May  to  September  1986  was  reduced  slightly  from  the  March 
forecasts  but  water  supply  was  still  expected  to  be  slightly  above  average.  The 
table  below  shows  the  April  forecasts  for  the  basin  as  well  as  the  March 
forecasts  and  the  actual  seasonal  natural  flow  volumes  in  1985. 


Volume 

Forecast 

Actual  Volume 

May-Sept  1986 

May-Sept  1985 

Natural 

Streamfl ow 

Natural  Streamflow 

%  of 

average 

%  of  average 

APRIL 

MARCH 

Gleniffer  Lake  Inflow 

115 

125 

50 

(Dickson  Dam) 

Red  Deer  River  at  Red  Deer 

110 

120 

57 

The  summer  water  supply  in  the  Red  Deer  River  depends  greatly  on  spring  and 
summer  rainfall.  The  forecasts  assume  that  precipitation  during  the  spring  and 
summer  months  will  be  close  to  average.  Should  precipitation  during  the  coming 
spring  and  summer  of  1986  deviate  much  from  the  normal  condition,  water  supply 
conditions  for  the  summer  would  be  expected  to  change  accordingly.  A  more 
detailed  presentation  of  the  natural  flow  volume  forecasts  is  made  in  Table  1. 

Water  Storage  Situation 

On  April  1,  the  storage  level  in  Gleniffer  Lake  was  normal  for  the  time  of 
year.    A  more  detailed  account  of  the  situation  is  provided  in  Table  2. 
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NORTH  SASKATCHEWAN  RIVER  BASIN 


Weather  Conditions  during  March  1986 

Precipitation  during  March  was  generally  below  average  in  the  headwaters  of 
the  basin  but  above  average  in  the  plains  areas.  Temperatures  were  above 
average  throughout  the  basin  for  most  of  the  month. 

The  mountain  snowpack  condition  at  the  end  of  March  remained  slightly  above 
average,  however,  due  to  the  early  heavy  snows  of  last  September  and  October. 

Graphs  of  precipitation  accumulation  for  several  key  climate  stations  for 
the  period  from  November  1,  1985  to  March  31,  1986  are  presented  as  Figure  11. 


Streamflow  Conditions 

The  level  of  the  North  Saskatchewan  River  at  Edmonton  was  above  average  in 
early  March  as  the  result  of  some  spring  snowmelt  runoff  from  the  plains  areas. 
By  the  middle  of  the  month,  the  river  was  back  to  a  more  normal  level. 
Additional  plains  area  snowmelt  runoff  in  the  last  week  of  the  month  again 
boosted  the  river  level  to  above  average  at  the  end  of  the  month. 


Water  Supply  Volume  Forecast 

The  April  forecasts  of  natural  streamflow  volume  for  the  May  to  September 
period  changed  very  little  from  the  March  forecasts.  Water  supply  was  still 
expected  to  be  close  to  average  for  the  North  Saskatchewan  River  and  its  major 
tributaries.  The  table  which  follows  presents  the  April  1986  forecast  volumes 
as  well  as  the  1985  actual  volumes. 


Volume  Forecast 

Actual  Volume 

May-Sept  1986 

May-Sept  1985 

Natural  Streamflow 

Natural  Streamflow 

Location 

%  of  average 

%  of  average 

APRIL  MARCH 

North  Saskatchewan 

River 

98  98 

83 

at  Bighorn  Dam 

Brazeau  River  at  B 

razeau  Dam 

99  99 

78 

North  Saskatchewan 

River 

95  92 

72 

at  Edmonton 

A  more  detailed 

account  of  the 

natural  flow  forecasts 

is  presented  in  Table 

1. 


Water  Storage  Situation 

On  April  1,  storage  conditions  in  Lake  Abraham  and  the  Brazeau  Reservoir 
were  about  average  for  the  time  of  year.  A  detailed  account  of  the  storage 
situation  is  given  in  Table  2. 
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MOUNTAIN  SNOW  SURVEY  DATA 
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ALBERTA  SNOW  COURSE  DATA 
MOUNTAIN  AREA 


Date  Snow   Water  Equivalent  (mm)   Total 

of  Depth  Years 

Survey  (cm)  Prior  to  1  986  of 

STATION  NAME  (Mo-Day)  1986  1986       1985       Max.      Min.  Ave.  Record 


OLDMAN  RIVER  BASIN 


Akamina  Pass* 

U  1  -  C.O 

ATA 

ATA 

1  y  1 

'^9A 

D 

02-26 

119 

368 

539 

539 

254 

420 

7 

03-25 

114 

368 

635 

663 

307 

518 

7 

All ison  Pass 

01-28 

112 

309 

312 

312 

193 

269 

5 

02-27 

151 

478 

373 

566 

236 

386 

7 

1 

AT  ^ 
't  1  0 

9.7  ? 
oc  o 

?n9 

AQl 

M-^  1 

Gardi  ner 

01-28 

167 

549 

584 

584 

371 

478 

3 

neaawa uer" 

n9_9fi 

1  Qfi 
1 

17  fi 

3 

03-25 

188 

701 

782 

782 

498 

640 

3 

Lee  Creek  "D" 

02-26 

37 

130 

196 

444 

56 

179 

13 

n?_9fi 

uo— t  o 

u 

797 

t  u 

7^^ 

C  \  -J 

1  7 

Lee  Creek  "E" 

02-26 

66 

211 

239 

267 

91 

183 

9 

03-26 

51 

175 

279 

536 

147 

261 

10 

Lee  Creek  "F" 

02-26 

30 

114 

170 

231 

76 

150 

11 

uo— c  u 

n 

0 

1 63 

356 

O  U 

53 

1  78 

1 2 

L pp  Creek  "P" 

02-26 

27 

104 

137 

366 

48 

157 

13 

03-26 

0 

0 

161 

358 

41 

167 

14 

Lee  Creek  "Q" 

02-26 

43 

142 

201 

320 

97 

169 

15 

03-26 

0 

0 

198 

315 

91 

178 

15 

Racehorse  Creek* 

01-28 

128 

376 

315 

338 

188 

281 

4 

02-27 

157 

511 

389 

447 

254 

363 

4 

03-25 

162 

566 

482 

482 

320 

401 

3 

Westcastle  Bush 

01-28 

62 

157 

320 

343 

160 

265 

5 

02-26 

80 

259 

399 

429 

198 

339 

6 

03-25 

61 

216 

460 

846 

226 

460 

6 

Wilkinson  (Bush) 

03-25 

77 

218 

239 

460 

112 

219 

22 

Wilkinson  (Open) 

03-25 

62 

178 

158 

417 

94 

183 

23 

★ 

Snow  pillow 

data 

al so  available  at 

these 

sites 
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ALBERTA  SNOW  COURSE  DATA 
MOUNTAIN  AREA 


Date  Snow   Water  Equivalent  (mm)  Total 

of  Depth  Years 

Survey  (cm)  Prior  to  1986  of 

STATION  NAME  (Mo-Day)  1986  1986       1985       Max.     Min.  Ave.  Record 


BOW  RIVER  BASIN 


Bow  River 

01-27 

11 

1 65 

139 

262 

79 

1  ^  "7 

1  67 

02-27 

88 

216 

163 

386 

112 

202 

20 

03-24 

93 

236 

175 

437 

97 

210 

50 

Bow  Summit  (NEW) 

01-30 

116 

300 

236 

292 

178 

243 

7 

02-26 

168 

404 

290 

368 

111 

320 

8 

14d 

^  o  n 

4jy 

Ol  0 

/I  O  /I 

4J4 

ol  b 

o  c  o 

Joy 

o 
o 

Chateau  Lawn 

01-27 

81 

183 

175 

284 

122 

211 

18 

02-27 

94 

274 

203 

401 

155 

256 

18 

m  OA 

1  U/ 

0  on 

c  I  1 

yi  on 

1  00 

CIO 

Cuthead  Lake 

02-26 

174 

450 

267 

312 

249 

111 

5 

03-26 

165 

521 

310 

490 

302 

378 

8 

Highwood  Bush 

01-28 

111 

282 

262 

439 

132 

274 

12 

02-25 

156 

396 

307 

439 

241 

335 

14 

03-25 

156 

478 

325 

681 

259 

386 

17 

Katherine  Lake 

02-26 

163 

457 

274 

381 

274 

327 

3 

N/A 

N/A 

330 

521 

330 

397 

6 

Larch  Valley 

02-26 

176 

485 

259 

399 

259 

343 

5 

03-26 

166 

508 

302 

475 

302 

410 

7 

Little  Elbow 

01-28 

100 

259 

221 

249 

122 

183 

8 

Summit* 

02-25 

138 

366 

279 

279 

188 

240 

8 

03-25 

146 

404 

307 

348 

234 

290 

8 

Lost  Creek 

01-28 

139 

434 

320 

320 

193 

257 

3 

02-27 

174 

536 

386 

386 

272 

329 

3 

03-25 

176 

594 

454 

454 

328 

391 

3 
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ALBERTA  SNOW  COURSE  DATA 
MOUNTAIN  AREA 


STATION  NAME 

Date 
of 

Survey 
(Mo-Day) 

Snow 
Depth 
(cm) 
1986 

1986 

Water  Equivalent  (mm) 

Prior  to  1986 
1985      Max.  Min. 

Ave. 

Total 
Years 
of 

Recor 

Mirror  Lake 

01-29 

96 

244 

187 

348 

109 

215 

20 

02-27 

125 

323 

183 

483 

142 

254 

20 

03-26 

129 

345 

211 

561 

160 

297 

47 

Mist 

03-25 

75 

211 

188 

302 

140 

198 

10 

Mount  Odium  III 

02-25 

156 

470 

307 

307 

307 

307 

2 

03-25 

166 

546 

358 

358 

358 

358 

2 

Mud  Lake 

01-28 

85 

201 

211 

236 

160 

205 

5 

02-25 

112 

292 

292 

295 

163 

251 

5 

03-25 

126 

330 

305 

424 

257 

318 

9 

Pioestone.  Uooer 

01-29 

85 

185 

157 

279 

89 

165 

20 

02-27 

100 

244 

201 

376 

107 

213 

20 

03-26 

103 

287 

196 

434 

109 

210 

50 

Ptarmiaan  Hut 

02-26 

164 

394 

282 

564 

213 

338 

18 

03-26 

157 

462 

338 

681 

254 

410 

20 

Sunshine  Villaae* 

01-30 

155 

451 

322 

447 

317 

365 

9 

02-28 

193 

602 

399 

770 

277 

486 

17 

03-26 

209 

665 

478 

996 

406 

621 

20 

Tent  Ridge 

01-28 

92 

224 

226 

259 

163 

216 

6 

02-25 

118 

300 

N/A 

300 

178 

257 

5 

03-25 

133 

356 

333 

389 

251 

o  o  c 

b 

Three  Isle  Lake* 

01-28 

160 

485 

363 

376 

358 

367 

5 

N/A 

N/A 

439 

531 

439 

468 

5 

03-25 

214 

721 

513 

737 

572 

621 

6 

RED  DEER  RIVER  BASIN 

Gable  Mountain 

02-26 

89 

191 

119 

135 

119 

128 

5 

03-26 

79 

185 

130 

216 

130 

159 

5 

★ 

Snow  pillow  data  also  available  at 

these 

sites 

/dlboria 
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ALBERTA  SNOW  COURSE  DATA 
MOUNTAIN  AREA 


Date  Snow   Water  Equivalent  (mm)  Total 

of  Depth  Years 

Survey  (cm)  Prior  to  1986  of 

STATION  NAME  (Mo-Day)  1986  1986       1985      Max.     Min.  Ave.  Record 


Limestone 

01-27 

41 

99 

86 

86 

62 

77 

4 

Mountai  n* 

02-25 

63 

1  0^ 

1 1  '^ 

1  1  4 

on 
oU 

03-26 

68 

156 

137 

137 

91 

118 

4 

nCv/Onnei  ureeK 

02-26 

98 

CO  \ 

1  3U 

t  oo 

1  no 

1  A3 

1  T-O 

D 

03-26 

88 

224 

132 

216 

122 

161 

6 

Skoki  Mountain* 

02-26 

153 

378 

231 

287 

231 

271 

5 

03-26 

147 

Q 
O 

NORTH  SASKATCHEWAN 

RIVER  BASIN 

Brown  Creek 

02-25 

37 

80 

78 

132 

36 

66 

10 

03-24 

Q 
o 

23 

70 

137 

31 

68 

9 

Golden  Eagle 

02-26 

212 

574 

378 

378 

378 

378 

2 

03-25 

204 

437 

437 

437 

437 

2 

Job  Lake 

02-26 

83 

180 

109 

109 

109 

109 

2 

03-25 

77 

1 

\  oc 

1  oc 

1  3? 

132 

Nigel  Creek 

01-30 

115 

305 

216 

528 

173 

274 

16 

02-26 

170 

\J  O  yj 

1 8*^ 

354 

15 

03-25 

158 

486 

333 

686 

198 

413 

18 

Watchman  Creek 

02-26 

171 

478 

378 

378 

378 

378 

2 

03-25 

173 

555 

442 

442 

442 

442 

2 

ATHABASCA  RIVER  BASIN 

Hinton 

02-24 

38 

69 

81 

122 

41 

75 

12 

03-24 

17 

39 

81 

152 

23 

89 

13 

Marmot-Jasper 

02-27 

95 

215 

187 

208 

115 

173 

7 

03-25 

92 

235 

197 

422 

152 

249 

17 

Nordegg 

02-25 

41 

86 

84 

90 

6 

53 

12 

03-24 

34 

97 

86 

91 

15 

67 

11 

Sunwapta  Fall s 

01-30 

61 

122 

124 

183 

84 

131 

16 

02-27 

73 

157 

154 

111 

79 

164 

15 

03-25 

67 

172 

163 

333 

89 

196 

18 

jll^^j,^  *Snow  pillow  data  also  available  at  these  sites 
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ALBERTA  SNOW  COURSES  -  MOUNTAIN  AREA 

Station              Station  Location                          Elevation  Year 

Number  Name  Latitude  Longitude  (metres)  Established 

OLDMAN  RIVER  BASIN 


14Z07 

Akamina 

49002* 

114°03' 

1800 

1980 

13Z02 

Lee  Creek  Site  D 

49°01' 

113° 37' 

1660 

1971 

13Z03 

Lee  Creek  Site  E 

49*'01' 

113039, 

1675 

1971 

13Z04 

Lee  Creek  Site  F 

490031 

113029, 

1570 

1971 

Too    C-roo]f    Qiho  P 

11  "^O  -lA  , 

1  Q71 

13Z07 

Lee  Creek  Site  Q 

49003. 

113° 36' 

1500 

1971 

14Z05 

Middle  Drywood 

49''15' 

114°03' 

1570 

1963 

14Z01 

West  Castle,  Bush 

49019. 

U4°24' 

1520 

1967 

14Z10 

Gardiner  Headwaters 

49021. 

114° 01' 

1970 

1983 

14Z03 

Allison  Pass 

49044, 

114° 36' 

1980 

1963 

14Z08 

Racehorse  Creek 

49049. 

114° 38' 

1920 

1938 

14Y09 

Wilkinson  Summit,  Bush 

50*12 • 

114033, 

1980 

1963 

14Y08 

Wilkinson  Summit,  Open 

50n2' 

114°33' 

1980 

1964 

BOW  RIVER 

BASIN 

14Y20 

Lost  Creek 

50°10' 

114°43' 

2160 

1983 

14  YD  7 

Mist  Creek 

50°31' 

114°50' 

1790 

1965 

14Y21 

Mount  Odium  III 

50029. 

114°55' 

2130 

1984 

14Y05 

Highwood  Summit,  Bush 

50° 36' 

114° 59' 

2210 

1963 

I5Z25 

Three  Isle  Lake 

50°38' 

115°17' 

2160 

1981 

14Y18 

Little  Elbow  Summit 

50°42' 

114° 59' 

2225 

1979 

15Y24 

Tent  Ridge 

50°51' 

115022. 

2025 

1981 

15Y21 

Mud  Lake 

50°47' 

115° 19' 

1910 

1973 

15X03 

Sunshine  Village 

51°05' 

115°47' 

2230 

1967 

15X07 

Cuthead  Lake 

51°27' 

115°46' 

2210 

1979 

16X14 

Larch  Valley 

«;i  oi  q. 

116°13' 

2230 

1979 

16X01 

Bow  River 

51° 25' 

116°11' 

1580 

1937 

16X08 

Chateau  Lawn 

51°25' 

116°13' 

1740 

1940 

16X06 

Mirror  Lake 

51''25' 

116°14' 

2030 

1940 

16X02 

Pipestone,  Upper 

51°26' 

116°10' 

1615 

1937 

16X09 

Ptarmigan  Hut 

51''28' 

116°06' 

2190 

1967 

16X15 

Mount  Skoki 

CI  0  -io  1 

1 1  Aon'^. 

zuou 

16X16 

Katherine  Lake 

51°41' 

116°23' 

2380 

1980 

16X18 

Bow  Summit  II 

51°42' 

116°18' 

2080 

1979 

RED  DEER  RIVER  BASIN 

16X17 

McConnell  Creek 

51*41' 

115° 59' 

2130 

1981 

15X08 

Gable  Mountain 

51° 38' 

115°45' 

2150 

1981 

NORTH  SASKATCHEWAN  RIVER  BASIN 

16X19 

Golden  Eagle 

51°49' 

116°56' 

2090 

1985 

Watchman  Creek 

17W02 

Nigel  Creek 

52°12' 

117°05' 

1920 

1968 

15X09 

Limestone  Ridge 

51°54' 

115°26' 

1950 

1983 

16W01 

Nordegg 

52°24' 

116°08' 

1060 

1973 

16  WO  3 

Job  Lake 

52049' 

116°47' 

2100 

1985 

17W04 

Southesk 

52°40' 

117°13' 

2200 

1986 

16  WO  2 

Brown  Creek 

52°46' 

116°26' 

1340 

1977 

ATHABASCA 

RIVER  BASIN 

17W01 

Sunwapta  Falls 

52033, 

117039, 

1400 

1968 

18  WO  2 

Marmot-Jasper 

52043. 

118° 05 • 

1830 

1970 

17V01 

Hinton 

53032, 

117°57' 

1240 

1973 

/Hbona 
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APPENDIX  B 


ALBERTA  ENVIRONMENT 
REAL-TIME  CLIMATE  STATION 
MONTHLY  PRECIPITATION  DATA 
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